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ROPER compaction of asphalt concrete is influenced by 

such factors as atmospheric temperature, pavement or base 
temperature, mix temperature, sunshine, cloudiness, humidity, 
workability of mix and others, that change from day to day, and 
their bearing on the result is learned to a great extent by 
experience 

Nevertheless, there are certain basic principles which must 
be observed. And there are new factors being introduced 
into the compaction picture which deserve our attention. In 
this discussion we will review these fundamentals and examine 
these new elements 

Initial rolling should follow the spreading operation imme- 
liately or soon thereafter. On hot summer days there may 

some advantage in delaying the initial rolling for a short 

to allow the spread mixture to cool, or for some other 
reasot However, it is better to adjust the temperature 

of the delivered mix and eliminate this period of cooling 
This has the advantage of reducing the danger of loss of 
penetration of the bituminous binder which can occur at high 
temperatures when the binder is spread in thin films, as in 
the mix 


It is good practice to use 


three-wheeled finishing roller 
for initial rolling. There are several reasons for this. This 


type of roller reduces the bridging action of the compression 


Fred W. Kimble, PE, asphalt pavement engineer for 
the Ohio State Highway Department, is an outstand- 
ing authority on compaction. He has been respon- 
sible for numerous innovations in asphalt pavement 
construction, including the development of a mobile 
laboratory which, in a matter of minutes, can de- 
termine the degree of compaction and the percent 
voids in asphalt concrete. His work in this field 
led to the development of the earliest pneumatic 
tire self-propelled roller. Mr. Kimble is an active member of the Associa- 
tion of Asphalt Paving Technologists, the American Society for Testing 
Materials and the Highway Research Board 


the lines of force in the compactive effort and provide greater 
opportunity for orientation of particles in the course being 
compacted. Final rolling should smooth out all roller marks 
and leave the surface in a condition of uniform texture. This 
operation should be completed betore the temperature of the 


mix has fallen below the point where rolling is effective 


ROLLER SPEED IMPORTANT 


The speed of rollers through the various stages of rolling 
is a very important factor in the final result. For the initial 


compaction it 1s very important that rollers operate at a slow 


pressure tires, heavy loads, call for high-density pavements 


rolls and exerts greater compressive forces. Also, it is 
better for making longitudinal joints and causes less dis- 
placement of the spread mix because of the greater diameter 


of the compression rolls 


STRAIGHT EDGE TEST 


Immediately following the initial rolling, the surface of 
the course should be checked with a straight edge for com- 
pliance with smoothness requirements. Any excessive varia 
tions from surface smoothness can usually be corrected by 
rolling at this time. Other surface imperfections, such as 
open areas, also should be corrected while the mix is still 


hot and areas can readily be replaced. 


Subsequent and final rolling should be so timed that the 
required number of rollers are operating continuously. If 
this rolling is properly timed, it is virtually impossible to 
over-roll. In fact, a density equalling the ultimate or traffic 
density in the pavement is seldom achieved with conventional 
steel-wheel rollers 

Wherever circumstances permit, diagonal, crescent and circle 
rolling helps in achieving desired density in the pavement 
courses. Such changes of direction by the rollers will change 


rate of speed. Some specifications set this maximum speed 


at 1.5 miles per hour. After initial rolling is performed, 
the speed of rollers should be materially increased up to as 
high as five miles per hour. Since the density of the pave- 
ment course is related to the total number of times the com- 
pactive effort is applied, roller speeds in excess of five miles 
per hour during final rolling may be beneficial. 

During the past decade, engineers have been searching 
for a more effective means of compacting asphalt pavements 


This is 


particularly true in those areas where there are heavy con- 


than that afforded by standard steel-wheel rollers 
centrations of truck traffic. In Ohio, we have been unable 
to compact asphalt concrete courses with standard steel-wheel 
rollers so that further densification does not occur under 
trafic. In some cases, such lack of density develops into 
objectionable rutting. To achieve greater density Ohio has 
experimented with vibrating compactors and light self- 
propelled rubber-tired rollers. Although these pieces of 
equipment achieve slightly higher densities, traffic continues 
It appears that heavy 
trucks develop greater and/or different compactive stresses 


to compact the completed pavements. 


than standard rollers, causing particle orientation in the pave- 


ment conducive to volume reduction. 





Segmented tamping roller Combination roller 


MAXIMUM DENSITY PROBLEM OHIO ADOPTS NEW SPEC 
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Trench roller Two-axle tandem roller 





Three-wheel steel roller 


LENGTHENS CONSTRUCTION SEASON 


Vibrating compactor 


Roller with vibrator attachment 








Following is the Ohio Department of Highway’s speci 


fication for pneumatic-tired rollers: 

CE-1.04 Pneumatic-Tired Rollers Pneumatic-tired 
rollers shall be equipped with tires of equal size and 
diameter which shall be uniformly inflated so that the 
air pressure of the several tires shall not vary more 
than 5 pounds per square inch. 

Type 3-P Pneumatic-Tired Rollers. Pneumatic-tired 


rollers of this type shall be self-propelled and meet 


the To lowing requirements 


Minimum weight, without ballast 21,000 pounds 
Minimum weight, with ballast 56,000 pounds 
Maximum size tires 13 x 25-18 ply 
Minimum size tires 10 x 20-14 ply 
Tire inflation pressures 75 to 120 psi 
Minimum wheel load 4,000 pounds 
Minimum wheel load, with full ballast 8,000 pounds 
Maximum clear space not covered between tires of 
front and rear rolls inch 
nay be treaded or smooth, minimum number 
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the steering ec ls shall 








Three-axle tandem roller 





Top: Typical Delaware dirt road before stabilization and stone cover 
Below: First phase is stabilizing with asphalt and compacting 


DELAWARE STABILIZATI 


ibounds in little precious stones but because 


[)' LAWARE is called the “Diamond State,’ not because 
it 
on 


1S caustic geologist put it—it has precious little stone 
The state, second only to Rhode Island in microcosm 
rrandeur, is virtually destitute of road stone Sand, silt 
ind clay it has in abundance But road-building aggregate 
must be imported 

Consequently, when the state legislature in 1956 voted 
$10 million to launch an all-inclusive road surfacing pro 
gram, the Delaware Highway Department tackled an hero 
stabilization project involving some 1600 miles of dirt 
roads. Since the county road system is incorporated in the 
state system, this means that Delaware proposes to leave 
not a grain unturned on its entire dirt road network 


between now and 1965 


ACCENT ON ASPHALT 


Basically, this is an asphalt stabilization program. Better 
than 90 percent of the work will fall in this category, with 
some soil-cement treatment 2nd a few experimental sections 
of sodium chloride and calcium chloride treatment In 





A traveling mixer blends the native material with an asphalt emulsion 


Stabilized road is finished off with double chip armor coat 


every case, the stabilized surface is topped off with a double 


ly 
seal coat of asphalt 


With 570 miles of rambling dirt roads surfaced since 
the program was launched in 1956, the crews are maintain 
ing a schedule which calls for the improvement of about 
160 miles per year. Some 324 miles have been blocked 
out for stabilization and upgrading during the 1960 and 
1961 construction seasons and some contracts already have 
been let. Meanwhile, during the winter months, laboratory 
technicians are diligently evaluating soil samples from those 


road sections scheduled for improvement in 1960 


TWO METHODS USED 


Delaware is employing two methods of mixing asphalt with 
the road soil. The most common method is to blade the 
native material into windrows, after which a traveling mixer 
picks it up and mixes it with asphalt emulsion at a rate of 
approximately two gallons per square yard. This achieves a 
four-inch thickness after compaction. 


An alternate method is to scarify the existing roadbed, then 


spread the aspaalt emulsion by distributor at a rate of between 
0.5 and 0.6 gallon per square yard. The traveling mixer then 
blends the soil and asphalt, sometimes repeating the process 


three or four times before compaction 


The state’s sprawling network of dirt roads range in width 
from fourteen to 22 feet. The present program contemplates 
bringing them all up to a minimum width of twenty feet 
Cost per mile is running between $16,000 and $17,000 for 


the asphalt stabilized sections 


FEW FAILURES 


There have been a few isolated areas of distress which have 
developed, but the Delaware engineers are neither surprised 
nor disturbed. In all instances, the reasons for the distress 
have been determined and speedy repair has prevented exten- 


sive failure. 


Meantime, also, laboratory soils studies have been geared 
to the fast-moving program and these careful evaluations 
coupled with advancing know-how by the field crews are 
expected to improve future work. 





We Shall Never Be 


California Solon Sees 


~~ s. important thing we have learned about this dynan 
state of ours. We shall never be through with the job 
of planning and building transportation facilities 

In the same breath, “Mister Highways” of the California 
Senate—the Honorable Randolph Collier—warned the dire 
tors of The Asphalt Institute that the great 13-year Federal 
aid road program is only the beginning 

Each step leads to another,” said Senator Collier 
we must periodically review what we have already don 


sure it wccords with changing conditions 


WARNS AGAINST COMPLACENCY 


Spe iking before a meeting of the Institute directors at San 
Diego, the California legislator and co-author of the Collier 
Burns Highway Act of 1947 warned 

Too many people have become complacent simply becaus« 
1 so-called 13-year ‘grand plan was enacted into law by the 
Congress in 1956. They have not yet learned what we in 
California found out the hard way—that a successful highway 
program requires constant attention Unfortunately in this 
situation, the National rovernment has the initiative, and 
unhappily, if there is any let down in the federal program it 


] 
il 


will be a few of the more progressive states including Ca 
fornia, that will suffer the consequences. Some of the less 
progressive states, never having been fully attuned to the 
federal program and its objectives, will simply welcome any 
delays as a breathing spell 

Senator Collier reported that his state is developing a road 
system which is expected to handle three times the present 
volume of traffic in 1980. Other states, he pointed out, should 
anticipate a proportionate growth 

“In my own view,” he declared, “it is childish to assume 


that we can perpetuate existing routes for major lines of 





hrough With the Job 


Danger of Complacency 


travel. The kind of growth we anticipate for California—and, 
in fact for the nation-—cannot possibly be accommodated 
without an extensive system of freeways and expressways that 
will incorporate access control and many so-called traffic diver 
sions. In fact, without such engineering advances our com 
munities will be literally strangled by traffic, whereas they will 
be made cleaner, safer, and generally more wholesome when 
trafic without direct interest is removed 


Senator Collier also called for a Declaration of Independ 
ence for highway engineers 


‘In particular,” he said, “I would stress that highway engi 
neering must be done by engineers, not by politicians or 
pressure groups. I am confident that the success of our high 
way programs in California must be attributed in a large 
measure to the degree of freedom in regard to engineering 
decisions granted to our engineers by the State Legislature 
and the Highway Commission. And I might add that this 
is true not only for determination of precise route locations 
but, more especially, in the design of projects and the selection 
of materials 


MISSING LINKS NEXT 


The speaker concluded with a sober reminder that the 
next phase of our national highway program will have to be 
devoted to integrating the important county roads and city 
streets into the road network. These, he pointed out, are the 
principal connectors and feeders and they must be fitted into 
the larger picture 


“Anything less than such a program,” he said, ‘will result 
in wide dispersal of additional funds in maintenance and 
patch-work operations that will do little to improve our total 
transportation plant 





For the asphalt revetment work along the Mississippi River The hot asphaltic mixture was loaded into large spreader boxes which were drawn 


a mix plant is mounted on a barge and floated to the job up to the top of the slope by a winch, then returned by a tractor attachment 


This is a view of an asphalt revetment that was installed more than ten years ago 


Asphalt River-Bank Paving 


TAMING THE MIGG 
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The spreader boxes were loaded by clamshell bucket at the foot of the 
slope and the mix was spread as the box was drawn up the slope 
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A-S-P-H-A-L-T Spells Economy 


by Eugene M. Stone 


The construction year is rich with possibilities for the asphalt industry. 


It is axiomatic that, when construction funds are tight, the basic economy of 
asphalt paving has an extraordinary appeal. Already, in 1959, we have seen the 
great Federal-aid road program falter for lack of working funds. Only the speedy 
enactment of a supplemental gasoline tax increase breathed fresh life into the 
program. 


This was stop-gap legislation. It was left to the second session of the 86th 
Congress, convening this month, or the 87th Congress to take a long and critical 
look at the highway program and determine a future course of action 


Meanwhile, however, the 1959 financial crisis has had a salutary effect, as far 
¢ as our industry is concerned. It served to remind the administrators of this vast 
A. - \ public works program that construction funds are not unlimited. It served, also, 


EUGENE M. STONE 


Chairman, Board of Directors 


to bring into sharper focus some glaring discrepancies in design standards and 
onstruction practices among the several states. We can reasonably expect that 


Chairman of the Board of Directors 
of The Asphalt Institute for 1960 is 
Eugene M. Stone, president and direc- 
tor of Empire Petroleum Company, 
Denver, Colorado. A native of Nana- 
falia, Alabama, Mr. Stone studied at 
the University of Alabama before 
heeding Horace Greeley’s advice to 
go West where he founded Empire 
Petroleum Company in 1939 and built 
it into one of the most enterprising 
independent oil companies in the 
Rocky Mountain area. 


1960 will bring a new respect for the road-building dollar. It must follow from 
this that the advantages of asphalt construction will receive an increasingly 
thoughtful appraisal. 


In 1959 we saw the first experimental installations made with the new equip 
ment designed to facilitate the asphalt treatment of railroad roadbeds. We have 
reason to hope that several other important railroads will avail themselves of the 
opportunity in 1960 to use this equipment. The market potential here is sub- 
stantial, and the savings in maintenance-of-way costs to the railroads also are 
potentially tremendous. There is an important new market for asphalt here and 
1960 may see it starting to open up. 


All the readily visible signs point to a buoyant year for asphalt products 


EXECUTIVE COMMITTEE 


Bottom row—E. E. Scholer, Shell Oil Co., 
St. Lovis; M. O. Hardy, D-X Sunray Oil 
Co., Tulsa; Chairman Eugene M. Stone, 
Empire Petroleum Co., Denver; L. W. 
Walker, Leonard Refineries, Inc., Alma, 
Mich.; William N. Ruppel, Atlantic Refin- 
ing Co., Philadelphia; C. W. Turner, 
American Bitumuls & Asphalt Co., San 
Francisco. Top row—Treasurer J, J. Tum- 
peer, Witco Chemical Co., New York; 
Francis H. Brown, Mobil Oil Co., Kansas 
City, Mo.; retiring Chairman Don L. Niel- 
sen, Union Oil Company of California, Los 
Angeles; J. W. McCracken, Byerlyte Corp., 
Cleveland; A. R. Curtis, Esso Standard Oil 
Co., New York. Not present when the 
picture was made were Charles P. Taylor, 
Wilshire Oil Company of California, and 
A. T. Van Pelt, Berry Asphalt Co., Mag- 
nolia, Ark. 
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